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{TITLE or THE :nve::t:cn} 

RESIN-ENCAPSULATED SEWICOND-JCTO?. CEVICI 

:cL.-.:vs:. 

1. A resir.-encapsulstec se.T.iccr.d>=-cr device jsi-c 
a lecd frane which is shaped ir. ecccrdar.ee with a twc-step 
ezchir.5 process to a body wherei.-, a -.hickr.ess of i-r.er 
leads is less than 

:-r.er leads havir.o -..-,e rhiO.r.ess less tr.ar. rr.a- cf the 
lead fra.-ne bla.nk; and 

--er.T;i.-.al coiun.is i.-.tegrally conr.ec-.ed tc the inner 
leads a.'.d having the sa.^e thick.ness with the lead frame 
t.he terr.i.nal col-.r.r.s ccssessi.-^a a =clu.-nn-shaped 
==r.fi=..raticn which is adapted t= be electrically co.nnec-.ed 
to an external circuit, the terr.inai coiu.i,ns being disposed 
cutsice of the inner leads in a .T.ann*r such that they are 
coupled to the inner leads in a direction ort.hogonal to the 
t.hickness-wise direction thereof, the terminal columns 
having terminal portions arranged on top ends thereof, the 
ter.T.inal portions being made of solders, etc. and exposed 
to the outside beyond a resin e.-capsulate. each inner lead 
possessing a rectangular cross-section and having four 
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surfaces incl-dir.o a f - -c- 

s„..cce. a seccnc surracr. 

third surface and a fourth s--'--« 

'---•1 s-..c^e, zr.e first surface =ei 

f-ushed with one surface of a rer.ainir.c =o.tic- c- 

inner lead having the sane thi.-^r.ess wi-.h 

bla.-.k while being opposed to the second surface, ar.c 

of the third and fourth surfaces having a concave sh.t 

depressed toward the inside of the inner lead. 

2. A resin-encapsulated semiconductor device us.n 

a -ead frar.e which is shaped in eccc— •e--e w-- - 

= -e.jwe w__n a twc-sts 

etcning process to a body w-'e--'-. ^ • 

' '•••e.e.n a thicjcness of inne. 

--.-.at cf zr.e- lead frame blank. 



^eads is .ess tha 



comprising: 



leads having .he thickness less than that of the 
lead frame blank; and 

cerr.inal columns integrally connected to the inner 
leads and having the same thickness with the lead frame 
blank, Che terminal columns possessing, a column-shaped 
configuration which is adapted to be electrically connected 
to an external circuit, the terminal columns being disoosed 
outside Of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof, portions of top ends cf 
the terminal columns being exposed to the outside beyond a 
resin encapsulate, each inner lead possessing a rectangular 
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cross-section and .havl.g i.cl-i.g . 

s-^'rfcce, a second surface, a -.-rc surface and a 
surface, the first surface bein-. flusr.ec with or.e s.--^--. 
= * -r:air.ins portion of the inner ..^ 

i=Kness wi.h the lead fra.e clanx. while beino =pp=se= t: 
the second surface, and each of -.he tnird £-= fc.r-- 
s.rfaces having a concave shape cepressez toward the inside 
cf the inner lead. 

The resin-encaps-.-lated ser.icond-.ctcr device as 
ed in clai.T.s 1 or 2, wherein a ser.i=ondc=tor chip 
received inward of the inner leads, and electrodes of the 

se.T.i conductor chio a-e 

• a-e e-« «..y connected to the inner 

leads through wires, respectively. 

<• The resin-encapsulated sexiconductcr device as 
=lai.-ned in clai.-n 3, wherein the lead frame has a die pad, 
and the se.T.i conductor chip is mounted onto the die pad. 

5. The resin-encapsuiated semiconductor device as 
Claimed in claim 3, wherein the lead frame does not have a 
die pad, and the semiconductor chip is fastened to the 
in.ner leads usi.ng a reinforcing fastener tape. 

6- The resin-encapsulated semiconductor device as 



3 



US 



0 



claimed in claims 1 cr 2, wh^^o.- , 

fasiened by nieens of insc'^-^^n 

-nsu.c^.rg a=r.esive :c the sec-- 

surfaces of the inner ieaJs o-^ c^^ e- — 

*^ s-r.ace thereof cn wr.ic 

--:-.e electrodes are located, ar.c -.he elecrrcces cf 
3e-=c..uc:.. c,.Lp are elecrrica-y .c=n.ec:e- z= ..e f J^. 
s-^r.'a=es of the inner leads through wires, respectively. 

The resin-encapsulated sen^iconductcr devi^- as 
=:ai.ed in clai.s 1 or 2, wherein the semiconductor chio is 
^--.ed to the second surfaces of the inner leads .^.=3 
--hereoy to be electrically connected to the inner leads. 

iDZ-.^.ZLZD D.rsCRI?TION OT THE INVENTIONJ 
FIELD or THE INVENTION) 

The present i.nvention relates to a ' res^T- 
encapsulated semiconductor device ca.oable of meeting the 
.-e=uire..ent for an increase in the number of terminals and 
resolving problems which are caused ^n association with 
position shift and coplanarity of an outer lead. 

(DESCRIPTION or THE P.RIOR ART] 

riG. 15(a) Shows the configuration of a generally 
known resin-encapsulated semiconductor device ,a plastic 
lead frame package,. xhe shown resin-encapsulated 

semiconductor device includes a die pad 1511 having a 
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semiconductor chip 2520 .o.n.ec rhereo., ou.e- ^..-3 

to be e:ec-ca::y connected -.c -...e as.oci.,.. .......V 

-ner :e.=s 1512 fo:n,ed i.-.re=.--:y wi., ~ 

=cr-r.= Wires .530 for elec-.rica:: v — 

se:..==n..cz = r chip :520. and a resi. e.ca.s-a 

se.ico.d.c.cr chip :s20 .0 prc.ec. ..e .e.icond.c. c- '-^ • o 
1^2. fron externa: stresses and contaminants. This ^es^^^ 
er.=aps.:ated semiconductor device. after .0. 



ser.icond-jctcr chip :52& cn the 



scndma pad 



r..r...'.c-..:.-.- .... ..,=.ps„;.,-,. .e.i c„=.,,,,, ,,,, . 

.-e..n. ,,,, ....=,......c=c. 

= - :-e boncin? pads 152: of -^.^ 

ss.-s-eonductor chic 1520 

And. r:3. :5(b, shows the confir- -g- o- 

- --=--°" a monolayer lead 
:ra.T.e used as an asse.-nfciv r.e.-nc«- , • 

• -esm-encaps-Iated 
ser.iconductcr device shown in f-. c . 

r--. *5a. Such a lead frame 

""""" ^" .'ot „ou„ti„o th. 

«..ic,.,d..=-.„ c^ip, .... i„„, 

-X^eh i„t.,...l vi-.h t... i„„., .5,, ,^ 

.l.c=.-ic.ny co„n.ct.. to t.. ,ssc=i,t« circuit,. 
inciud., a.. „..„i„, . 

.nc.ps.lati.,, „e semiconductor c.ip „it.^ t... r.sin, . 
!S15 „rvi„, to support th. .„tir. ,5,0. 
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Such a lead :ra.T>e is forr.ed frc.T. a hic-U- 

w .e r.rra. 

such as a ccbe:-., <2 alloy la A2h iCi-Te alloys, =c=-r-r-.- 
alloy by a pressing working process =r an etchi.-.r crcresc 
TZZ: :5;bMO; is a cross-secticra 1 view 
iir.e -:--2 rj3. 25(b) (-T ) . 

r.ecer.rly, there has been crowing cer.a.— f=r -..-.e 
r.iniav.ri = ari=n and reduction in thickness ' =f resin- 
er.caps-jlated semiccnductor device employing lead frar.es 
-He the lead frame (plastic lead frarne package) and the 
i-rease cf the n..ber of terminals =f resin-encaps.lated 
se..i==nd.:=tcr package as electronic apparatuses are 
r.iniaf.ri=ed progressively and the degree of the 
integration =f semiconductor devrce increase progressively. 
Thus, recent resin-encapsulated- ser.iconductor package, 
partic-arly quad plate package -TPs : and thin quad flat 

packages (TQ-?s) have each a crea-^v „ ■ 

• -'^«--y -^''-reased numoer cf 

pins. 
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Lead frames having inner leads arranged at small 
. Pitches among lead frames for semiconducror packages are 
fabricated by a photolithographic etching process, while 
lead frames having inner leads arranged at comparatively 
large pitches among lead frames for semiconductor packages 
are fabricated by press working. However, lead frames 
having a large number of fine inner leads to be used for 
forming semiconductor packages having a large number of 
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-^e «.e.- o. ,,,,,,, ^..^^^^^^ ^ ^ 

working. 

The etching process f=r fcrrr.ns a lead fra.e h.v..c 
fi.-.e inner leads wii: be cescribed herein.-..- ..-T 
reference .o riG. rirs., . ==ppe, 

^hin Sheet of a thicxness on the order cf c.25 r.-r. - 
frane bianK i<lO, is cleaned perfectly ,r:s. Kca,,. Then, 

5 Phctoresist. such as a water-c---..- -c., ■ 

-=sein pnotcresist 

==:^rainin5 pcrassiu:. dichrc.ate as a sensitive acent. is 

spread in photoresist fil-s '^r- — -k^ 

..e. ,he r.e:or surfaces of 

--e thin filn, as shown in "Z. 1^ .b; . 

^r:en, the choices * ^- ^••••^ 

. wO.es. s. s exposed, through a 

-Sic of a predetermined pattern, to light emitted by a 
high-pressure .ercury la.p. and the thin sheet is i:n.e-se^ 
ir. a developer for development to f=.. a patterned 
Photoresist fi:„ :oo as shown .n rrc. K.c. Then, the 
-^hin Sheet is subjected, when need. be. to a hardening 
process, a washing process and such, and then an etchant 

containing ferric chloride as a D-!n^,„.i 

es a principal component is 

sprayed „.i„„ ^^^^ ^^^^^^^ 

portion, the thin sheet :,iO .-.ot coated „Uh the 

patterned photoresist filn>.s ■020 «o rK=,. • 

.u^u so that inner leads of 

predeternined sizes and shaoes a-e *or„>^H k 

a.e ..ormed as shown in FIG. 
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... -^-en, .,e patterned resist :i:..s a^e -e^-e 
P--r.e. .... 3.eet u.O .s.ec t= c=.p:e.: T ■ J: 

5ra.e ..v.., inner lea.s of .csired s.apes as s.cwn 

-ve;. ?redeter.T.ined areas zf zr.e .eaz 
fcrr.ec: by ..;,e etching process are silver-- a-»-. ' " 
being washed and dried, an adhesive oo-v.-^r.""' 
- inner Uads fcr f. ....... predeter.inJd j;,;'::: 

bent. ...en need .e. and the die pad depressed. .11 

— . process, the etchant etches the thin sheet ^n o^^- 

- direction cf the thinness and directions perpendi c. • 

- thicness. wH.c. U.i.s the .iniat.rication of i..er 

-s" pitches of lead fran«.es s^t^. 

'^•es. i.nce tne thin sheet s 

etcned fron both the majo- sc-'-roc 

---ces as snown in riG. lo 
....... -..e ^.^^^ ^^^^ 

. U.„-„..,p.„ ^..^^ ^^^^-^^^ ^^^^^^^^ 

-.-...-V.:, ,,„,^ ^. .^^^ ^^^^ 

..H. -..^i=...„= .... ,,,, 

Sene.-.Uy, th. thickn.s. oi the -hi„ .h • 

.nin sheet must be about 

Oa» ™ o, .bcve. rurth...„cr.. the „i«h of the .„„e. 

wire bcndih,. When the etchin, p.oces. as iUustrated .„ 
-0. U is .„p,„,e. .ab,.cat.n, a lea. . 

sneet of a small thickn*s« ^ 

nickness m the range of 0.125 to 0.15 mm 

used and innc 

inne. .eads are formed by etching so that the 
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fir.e tips thereof are crrcnced at a pitch of accjt : 

HIT. . 

However, recent .r.ir.ictJie resir.-er.capsula-. 
se.T.ircr.c-j=t=r package req-jires i.-.r.er :5c=s erra.-.rei 
pitches ir. the rar.ge cf C.:3 zz :.15 .t.t.. far sr.aller. t.- 
O.lzi -T.. Ahen a -eac fra-s ts fairicates =y prcressi.-.: 
thir. sheet of a reduced thickness, the stre.-.sth cf t 
outer leads of such a lead fra.r.e is net larce e-r.ourh 
withstand external forces that -ay be applied thereto 
the subsequent processes including en asseriling proce: 
end s chip .T.ounting process. Acccrdingly, there, is s lin-.; 
tc the reduction of the thickness cf the th-n sheet t 
enable the fabrication of a r.tnute lead frarr.e having fir 
leads arranged at very sr.all pitches by etching. 

.'.n etching method previcusly proposed to cvercon-. 
such difficulties subjects a thin sheet to an etc.hin 
process to for.T> a lead fra.-ne after reducing the thicknes. 
of portions cf the thin sheet corresponding to the inne; 
leads of the lead frame by .half • etching or pressing to forrr 
the fine inner leads by etching without reducing the 
strength of the outer leads. However, problems arise in 
accuracy in the subsequent processes when the lead frame is 
forr.ed by etching after reducing the thickness of the 
portions corresponding to the inner leads by pressing; for 
example, the smoothness of the surface of the plated areas 
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is ursatisfactory. rhe i..er leads car.r.or be fcrr.ec 

ficrr.ess ar,c a dimensior.al accj-^-v --c---^- 

— es .s c.c.T.p :;• 

lead frar.e accurately fo: bcr.=ir.= anc r.:izLrj. a- - 
?:are.T.eki.-= process must be re=sa-5= rv— 

...a.- _ .-r .rs 

f£brica-.i.-5 process intricate. -- -c 

repeat a plater.aki.ng process tw-e w-«^ ... 

...e t.-. 1 c/:.-.es £ ; 

zr.e p=rtio.-.s of rhe thin sheet ccrrespor.dinc to the ..-.r.er 
leass is reduced by half etching before subjecting the thin 
Sheet to an etching process for fc-.i.o :ead frar.e.' 

which also r.aices the le,z frar.e fabricati.-.o process 
intricate. Thus, this previously c.-opcsed etching r.ethod 
has not yet been applied -.o practical lead fra;r.e 
feori eating processes. 

:Sl.-3JECr y.^.T7Z?.S TO 3E SOLVED =Y -.r rNvrNTIOK) 

Cn the ether hand, because a pi-.ch a.-nong i.nner leads 
is r.ade narrow as the number of terminals is increased, it 
is considered important to know whether a problem is caused 
or ..oc in association with position shift or ccplanarity of 
an ourer lead when imple.menting a chip mounting process. 
Accordingly, the present invention has been made in an 
effort to solve the proble.xs occurring in the related art. 
a.nd an object of the present inve.ntion is to provide a 
resin-encapsulated semico.nductor device capable of .meeting 
Che requirement for an increase in the number of terminals 
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end resolving probier.s whic.-. are ca-.-se- in assoz: 
Pcsi-.icr. shift and =o?ianari-.y cf a... ou-.er -ead. 

:.X£i.NS res SOLVING THE SL'SJECT y..--7Zr.S- 

Arccrdir.g :o one aspect zf the pr--*-- 
--here is pr.^vided a resir.-encaps.lated se.T.iconc.c: 
•-:sin= a lead fran^e which is shaped "in acccrca.-.: 
twc-step etching process to a body wherein a thi 
inner leads is less than that =f -.he lead frar 
c=n>.prisinc: inner leads havir.r the thickness less • 
= -.he lead frar.e blank; and ter.r.inal ccluxns i.- 
csr.nected to the inner leads and having the sar.e z 
With the lead frarr.e blank, the terr.inal colun-.ns pc 
a c=l.:.T.n-shaped configuration which is adapted 
electrically connected to an external circuit, the 
colu.T,ns being disposed outside of -.he inner leac 
r.anner such that they are coupled to the inner lea 
direction orthogonal to the thickness-wise di 
thereof, the terminal columns having terminal p 
arranged on top ends thereof, the terminal portion: 
made of solders, etc. and exposed to the outside be 
resin encapsulate, outer surfaces of the terminal c 
also being exposed to the outside beyond the 
encapsulate, each inner lead possessing a recta 
cross-section and having four surfaces including a 
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surface, a second surface. & third surface and a 
•surface, .-.he first surface bei.-.= flushed wi-.- cr.e sur: 
cf a rer..c-r.ing poitior. of tne inner lead hsvir.s ihe « 
thickness with the lead frame clank while heme ccccsed 
the seccnd surface, and each cf the third and -'- • 
surfaces having a concave shape depressed tcuard tne ins; 
cf the inner lead. 

According to another aspect of the present inventic 
there is provided a resin-encapsulated se.T.i conduct or cev: 
usinc a lead frame which is sr.&p^t Lr. accordance with 
twc-step etching process to a bcdy wherein a thickness 
inner leads is less than that cf the lead fra.Te blani 
cor-.prising: inner leads having the thickness less than thi 
cf the lead fra.T.e blank; and terr=inal cclurr.ns integral: 
connected to the inner leads and having the sane thicknes 
with the lead frame blank, the tsrr.inai colur-.ns possessin 
a colu.r.n-shaped configuration which is adapted to b 
electrically connected to an external circuit, the termina. 
columns being disposed outside of the inner leads in c 
manner such that they are coupled to the inner leads in e 
direction orthogonal to the thickness-wise direction 
thereof, portions of top ends cf the terminal columns being 
exposed to the outside beyond a resin encapsulate, outer 
surfaces of the terminal columns also being exposed to the 
outside beyond the resin encapsulate, each inner lead 
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possesring a recranc-jier crcss-secr ion a.--d hcv;-= fs • 
surfaces including a firs: surface, a second s.rfsrs. 
tnird surface end a fourth surface, the first sjrfacc reir 
fl-jshed wi-h one surface of a rer.einir.c ccrti;- --^ 
inner lead having the sar.e thirr.r.es.s with -;-e lead :r=.T-= 
bianr. while being cpposed to the second surface, and eac- 
of the third and fourth surfaces having a concave shape 
depressed toward the inside of the inner lead. 

According to another aspect cf the present invention, 
a ser.iccncuctcr chip is received inward of the inner leads, 
end electrodes (pads) cf the se.T.iconductcr chip ere 
electrically connected to the inner leads through wires, 
respectively. According to another aspect of the present 
invention. the lead fra.-r.e has a die pad, and the 
sericcnductor chip is mo-nted onto :he die pad. According 
to another aspect of the present i.-.vention, the lead frame 
does not have a die pad, and the semiconductor chip is 
fastened to the inner leads using a rei-nforcing fastener 
tape. Accordi.ng to still a.nother • aspect of the present 
Invention, the semiconductor chip is fastened by means of 
insulating adhesive to the second surfaces of the inner 
leads on one surface thereof on which the electrodes are 
loca.ted, and the electrodes of the semiconductor chip are 
electrically connected to the first surfaces of the inner 
leads through wires, respectively. According to yet still 
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another aspect of the present i.-.ventior., the senizzr.zszzz: 
chip is fastened to the second surfaces cf the i.-rer lesis 
oy b-j.-p= thereby t» be electrically cor.n-cte= to tne ir.-er 
leacs. Ir. the above oescripticr.s, in the case t.-at t.-.e 
ter-i.-.el ccluxr.s have terr.inei pcrtior.s which ere arrcnrec 
or. tcp er.ds cf the ter.T.inal cclur.ns, wi;h the ter.-ir.sl 
portions made cf solders, etc. and exposed to the outside 
beyond the resin encaps-jlate, while it is the ncrx. that the 
ter.T.inal portions comprising the solders, etc. are exposed 
to tne o-jtside beyond the resin encepsjlcte, Lz is ro- 
necessarily required for the ter.-inal portions to be 
projected beycr.d the resin encepsjlate . .►Moreover, while it 
is possible to use the outside surfaces of the ter.T.inal 
colur-.s while they sre not encapsulated by the resin 
encapsulate and they are exposed to the outside, the 
outside surfaces of the ter.T.inal columns which are not 
encapsulated by the resin encapsulate, can be covered by a 
protective frame using adhesive, etc. 

(WORKING FUNCTIONS) 

The resin-encapsulated semiconductor device in 
accordance with the present invention can meet a demand for 
an increase in the number of terminals. At the same time, 
in the resin-encapsulated semiconductor device, because the 
forming process of the outer leads as in the case of using 
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a mono-layered iead firame shown in riG. I3(b: is 
required, i; is possible to provide a se.-csr.d.r- =r zevir 
in which no protli.-.-. art caused in asscciszi.n w - 
P=£i-icn cK..-- colplanari-.y zz -;-,e cuter leads. .Vrr 

?cr-iculerly, :he use of a .Tul-.i-oi-ned lead frs-e snare 
in s r.anner ;haz inner le2ds have a thickness less zr.tr 
that of the lead frame blanh by a two-step etching orccess. 
that is, the inner leads are arranged at a fine ci,t=h, car 
-eet a cer.and for an increase in the pin nurier c: t-» 
ser.iconduct=r =evice. further-ore. by using the lead frar.e 
which is fabricated by a twc-step etching process as will 
be described later with reference t= ."G. .1. the second 
surface of each inner le=c has copianarity, and is 
excellent in wire-bcncing prsperty. m addition, since the 
first , surface of the inner lead is also a fiat surface and 
the third end fourth surfaces are depressed toward the 
inside of the inner lead, the inner leads are stable and 
coplanarity width upon wire bonding -process can be 
enlarged. 

IE.»<3od:ments) 

Embodiments of the resin-encspsulated se.-ni conductor 
device in accordance with the present invention will now be 
described with reference to the attached drawings. First. 
« resin-encapsulated semiconductor device in accordance 



with a first embodiment cf tr.e preser.: :r.ver.:ic-: 
cescribed hereinafter with reference :o flGs. 
FIG. i(a) is a cress-sec -icnai view cf tr.e 
e-capsulated semiconductor device acccrcinc tc the 
embodimer.t cf the present izver.zLor, . , TZZ. 1 :c; 15 a 
sectional view of an inner lead taken elcno the lint 
of ::g. l.:a), end FIG. 1(c) is a err ss-sect icnal vie 
terminal column taken along the line 51-B2 cf .FIG. 
.Moreover, FIG. 2 (a) is a perspective view cf the 
encapsulated serr:iccnduct or device acccrcir.c to the 
embodiment of the present invention, FIG. 2(b) is a 
view cf the resin-encapsulated se.T.iccnductor device o 
2;a), and FIG. 2(c) is a bottom view of the 
encapsulated semiconductor device of FIG. 2i*a). In F 
and 2, a drawing reference nu.r.eral IDO represents a : 
encapsulated semiconductor device, 110 a semiconc 
chip. 111 electrodes (pads), 120 wires, -30 a lead i 
131 inner leads, i3iAa a first surface, 131Ab a s 
surface, 131Ac a third surface, 131.^d a fourth surface 
terminal columns, :33A terminal portions, 133B 
surfaces, 133S a top surface, 135 a die pad,, and : 
resin encapsulate. 

In the resin-encapsulated semiconductor d« 
according to the first embodiment, as shown in FIG. 
the semiconductor chip 110 is placed inward of the : 
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p ..0 .s ^.^^ 

..rra.-e -.herec; which is cppcsec t= the 



•-ft- 



ererf where the elec-.r-es =,=3.. 



ser.ir=r.=u = :or chip lio *re arrar.cec.. el 

.... ------S.sS 

-s s.ectricsiiy ccr.-ected t= so- — , 

- surf sre :2;.-.z 

= : -.-e ir.r.er lead 121 throygh the wire 122. The e' • 

=.nne=tic. between the resin-enceps.late. "se^iccn^'^! 
^-.ce ::o o. this e^o.i.e.t a.. 
achieved by r.= jr.ti-c t-e 

=evice IDC via the terr.ir.al cc-.-s • 

• each bei-s rrace 

== ^ se.i-spher.cal sol.er, on a pr.nte. cirr.it s.bs-.a>e 
t:^ terminal portions 133A locate, or. the top surfaces 



:23£ c= the terminal c=i.:..s -.22. respectively^ 



:.-) the 



resir.-er.capsulated semiccnductcr -ov^ce w ' . 

— v_ce sf x.he first 

e.ri?c=i.T.er;t ef t-e =-e««-.- , 

-..e p.esent ir.ve.-.t i o.-. • e « 

. -s rot necessarily 

■•*"• ^» c«n be adopt.tf. 

>»0 .--co.-«n, .... ,,,,, ^^^^ ^ 

--^e ,30, wMc^ 

-"in, proce„. „ ...^ 
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thickness less zhan ihat of -.he rerniir.a: co-u,T-:i z 
other portions. Cam bars serve as a re- w-e 

er,:;c?sulatir;^ the semicoMouc :cr chip :io with a res-- 
Xorecver, alihouch the lead fra-e 13CA which is rrrr-ss- 
by etchir.g to have the ccr.t = jr as show- - = 

•-•sea in this e.ufaodiment. the lead fra.ue is r.ot li-ited t; 
such a ccr.tcur because porticr.s except the inner leads 
ar.d the terminal columns 133 are not necessary. -The i.-r.er 
leads 12: have a thickr.ess of <C G.t. whereas the porticr.s 
cf the lead fra-e 130 ether tha.-. the inner leads 131 have a 
thickness ef C.13 ir.T. which corresponds to the thickness cf 
the lead fra.-ne blank. The other ?crtio.-.s cf the lead frarr.e 
120 except the i.-ner leads 121 .T.ay not have the thickness 
of 0.15 .TJTi, but .have a thickness of 0.125 r.T>-0.50 nun which 
is chin.-.er. The tips of t.he i.-.ner leads -31 .have a small 
pitch of 0.12 rcn so as to achieve an increase in the number 
of ter.T.i.-.als for semiconductor devices. The second face 
ISlAb cf the i.nner lead 131 has a substantially flat 
profile so as to allow an easy wire boding thereon. Also, 
as shown in riG. Kb), because the third and fourth faces 
131AC and i31Ad have a concave shape which is depressed 
toward the inside of the associated inner lead, a high 
strength can be obtained even though the second face (wire 
bonding surface) 131Ab is narrowed. 

In the present embodiment, since twisting does not 

Sf:S43 V) IS 
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occur in the inner leads l-l irrespecrive of wr.e-.-.er 
•ir.ner leads 151 is long or rot. The inner leads havi.-..: t: 
conto-.r. a: shown in FIG. S{a;, in which ti.e tics cf t.- 

i.-..-.5r leads 131 are separated one f-— =. 

prepared by the etching process, a.-d the inner lesds 
resin-encepsuiated after .-nountmc the se.T.icsnductr r chi 
therecn as wii: be described later." .However, where th. 
inner leads 131 are long in their length er.d have i 
tendency fcr the generation cf twis-;.-c therei- •> - 



ir.pcssible to fabricate the 1- = -^ ---«-o . . 

e _y e.cnmg ts nave 

the ccntcur as s.hown in TZZ. ria). T.herefcre. after 
etching the lead fra.-ne in a state where the tips of the 
i.-.ner leads ere fixed to the ccn.-.ecting portion 1313 as 
shewn in FIG. 9(cJ(-r), -.Ve inner leads 1-1 are fixed with 
the reinforcing tape 160 as shcwr. in FIG. 5(c)(0)-. Then, 
the cc.-.necting portions 1313 which are .not .necessary in t.he 
fabrication cf the resin-ehcapsuleted semiconductor device 
are removed by a press as shown in FIG. 9(c) (/n), and a 
semiconductor device is then mou.-.ted on the lead frame. 

.Herei.nafter, a method for the fabrication of the 
resin-encapsulated semiconductor device will now be 
described with reference to FIG. 6. First, the lead frame 
220A. as shown in FIG. 9(a). which is shaped by the etching 
process as will be described later, is prepared such that 
the second surfaces 13lAb of the inner leads 131 are 

i»;j4> v: 19 



«-5599 US 
9-8205 



Girecied upward (FIG. Sfaj). 

Then, the se.-niconducrcr chip ::c ;s r.scrted -tc 
cie pad :-5 such -..-at z^.e surfa-s of se-i = = r.= -- 

::o =n which -e elec.rcc.s ::: are arrarrir^ 
cirecies upward {TZC. Blbn. 

Next, after the se.Tiiconijc-.cr chip no is fas,.., 
onto the die pad 121. the electrodes m cf tr 
seniccnductor chip -10 and the second surfaces 12lAb cf th 
inner leads 121 are bended wi,h each ether using wires 11 
.TIG. c{c)). 

Subsequently, encapsulation is carried cut with the 
ccnventicna: resin encapsulate lo. Thereafter, 
unnecessary portions of -.he lead fra.e 230 which are 
protruded fro.T. the resin encapsulate KO are cut by a press 
zo for.-n terminal colu.T.ns -23 and also the side surfaces 
1333 of the terminal colu.T.ns 253 :r:G. 8(d)). 

Then, the dam bars 126.. .he frane portions 137, etc. 
of the lead frarr.e 130A as shown in JIG.' 9 are removed. 
Next, the terminal portions •23A each made of the semi- 
spherical solder are arranged on the outer surface of each 

terminal column 133 to fab-< « » 

.o -oD.i^c^e a resin-encapsulated 

semiconductor device (FIG. e(e)). 

Thereafter, the protective frame 180 is arranged by 
n^eans of adhesive around an entire outer surface of the 
resultant structure in such a manner that the side surfaces 
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Cf the lerminel coIu.T.r.s 133 are covered rherebv n: 
6!f;;. At rhis lime, trie protective rre.Te IrC fur.rtirr.s : 
reir.fcrre the semiconductor cevire. In c:her vcrcrii, 
crctective zrarrxe 16C serves : r prever.: r.cistjre : r : 
leckir.c ir.to a cap between the resir. er.Ccts-late ar.c :r. 
ter.T.ir.al colu.T.r.s due to the fact :r.at the size surfaces z 
the ter.T.ir.al cclurnr.s are exposed tc the outside, wherecy a 
crack is not formed in the serr.iccnductcr device and the 
breakage of the serr.iconduct cr device is avcided. However, 
persons skilled in the art will readily appreciate that it 
is not necessarily required to prrvide the protective fra.T.e 
IrC. Also, when such en encapsulating process by zhe resin 
is carried out using a desirec r.cld, the encapsulating 
process is i.T.pIeir.ented m a state wherein the outer side 
surfaces cf the terminal cclu.-ns cf the lead frame are 
so.T.ewhat protruded out of the resin encapsulate. 

A method for etching the lead frame of the first 
e.TJbcdiment will now be described in conjunction with the 
attached drawings. FIG. 11 ' is of cross-sectional views 
respectively illustrating sequential steps of the etching 
process for the lead frame of the first embodiment. In 
particular, the cross-sectional views of FIG. 1 correspond 
to a cross section taken along the line D1-D2 of FIG. 9(a). 
In FIG. 11, the reference n-j.T.eral 1110 denotes a lead frame 
blank, 1120A and 1120B resist patterns, 1130 first opening. 
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IKO second openings, 1150 first concave pernors, llf; 
second concave portions, 1170 :1st surfaces, ar.c llrC 
etch-resistani layer. first, a water-sclLole casein resist 
•jsinc cozassiu:?. cichror.ate as a sensitive agent is rcatec 
ever both surfaces of the lead frar.e blan> 111: r.ace r: £ 
<2t nickei-ircn alloy and having a thickness cf about C.l! 
rrjT;. L'sing desired pattern plates, the resist fil.-s are 
psiterned to form resist patterns i:2CA and 11203 having 
first opening 1130 and second cpenings 1140, respectively 

•:r:3. 11(a)). 

The first opening 1150 is adapted to etch the lead 
frane clank 1110 to have a flat etched bottom surface to a 
thickness sT.aller than that cf the lead frame blank 1110 in 
a subsequent process. The second cpenings IKO are adapted 
to form desired shapes cf tips cf inner leads. .s^l-though 
the first opening 1130 ir.zijzes at least an area forming 
the tips of the inner leads- 1110, a topology generated by 
partially thinned portion by etching' in a subsequent 
process can cause hindrance i.n a taping process or a 
clamping process for fixing the lead frame. Thus, an area 
to be etched needs to be large without being limited to 
fine portions of the tips of the inner leads. Thereafter, 
both surfaces of the lead frame blank 1110 formed with the 
resist patterns are etched using a <8 3e ' ferric chloride 
solution of a temperature of 57*C at a spray pressure of 
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o.. ..^ ,„...„ „ . 

i>o:-.=„ s„r=a=. h... . ,,,,, , ^ 
a- »..-.-::...o.,:, e-.c.e. ,,. 

n:o. .-.„o, ,,,, ^^.^^^^^ 

t.-.e .es= frame bienk l:!0 sre s'-.- 

-eiien for the s »-.. ,• 

przzesses is less than char -ak- • 

-oJc,.. .r. .r.e case cf etching o' 

=-^y c.-.e surface cf the lead '-=-0 w---- 

e c^sr.x cn which the 

resist pattern :120s is fcrr-.e-. s -ceo-e- •• •• .^ 

eq_e..w.,. , zhe surface 

crrvicec with t'^e *-•- = - 

layer 22BO so as to f'l un *• 

" t-l up the first recesses nso and to 

cover the resist pattern ::20A ("IG. lUc),. 

It is not necessary to coat the etch-resistant laye^ 
UBO over the entire portion of the surface provided with 
-•e resist pattern n20A. However, it is preferred that 
the etch-resistant layer IIBO .e coated over the entire 
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pcrticn of the surface for.T.ed wirh the first rece£=^ 
and first opening USD, es shown ir. FIG. 11 -z), cet£ 
i;> cifficjlt to coct tne etch-resii tar.t layer llrC z 
the surface portion inc:;:di-g the firs: recess^. 
Although the etch-resist snt layer 1150 wax er.plrvec : 
err.bodiner.t is an alkali-soluble wax, any suitacl 
zesisz&r.z to the etching action cf the etohant soluti: 
re-T.ainino somewhat soft curing etching .T.ay be used, 
for forr.ing the etch-resistant layer IISO is net lir.i: 
the above-nenticned wax, but r.ay be a wax of a jv-se 
type. Since each first recess 1150 etoheo by the or 
etching process at the surface for.-ned wi-h the pa 
adapted to form a desired shape of the inner lead t; 
filled up with the etch-resistant layer 1180, it is 
further etched in the following secondary etching croc 
The etch-resistant layer 1150 also enhances the r.echar 
strength cf the lead frane blank for the second etc 
process, thereby enabling the second etching process ti 
conducted while keeping a high accuracy. it is 
possible to enable a second etchant solution to be spr. 
at an increased spraying pressure, for example, 2.5 kg 
or above, in the secondary etching process. The increc 
spraying pressure promotes the progress of etching in 
direction of the thickness of the lead frame blank in 
secondary etching process. Then, the lead frame blank 
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surfaces ISlAa =f the -ps of -e inner leads as sh..n : 
FIG. I. are flushed wi-.h one surfaces of re.-nain.ng ocr-.:c- 
cf -..-e inner Isads having the sar.o thici.ness wit;, tne 
fra-e while being opposed to the s^cor.c s-.rfares 
the third and fourth surfaces are fo.r.-r.ed tc have a ,,,,,,, 
sr.spe which is depressed toward the inside of 
leads. Where a seir.iconductor chip i, mounted on the se-c-" 
surfaces •31Ab of the inner leads by means of bumps for an 

electrical connect icn tr-^-ebe-w*:.-.- 

^. c-.., as ir. a servicer.:: jctcr 

=evice according to a third er±,odir.ent as w,:: descr.ced 
hereinafter, an increased tolerance for the ccnnection bv 
=-=s is Obtained when the second surface 13:Ab has 1 
concave shape depressed toward the inside of the inner 
lead. To this end, an etching rr.ethod shown in FIG. 12 is 
adopted in this case. The etching rr.ethod shown in FIG. 12 
is the same as that of f:g. in association with its 

primary etching process. After completion of the primary 
etching process, the etching method is cSnducted in a 
manner different from that of the etching method of riG. n 
in that the second etching process is conduced at the side 
of the first recesses 1150 after filling up the second 
recesses 1160 by the etch-resist layer lieo, thereby 
completely perforating the second recesses 1160. At this 
time, by imple.menting the pri.mary etching process, etching 
at the Side of the second openings IKO is performed in a 
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sufficient jr.cnner. The cross secfo- p--^ - 
inciucing its tip, forr.ed ir. acccrcar.ce v:,r. -.he e- — -- 
r.--.nod or -IG. 12, ha. a concave shaoe cepressec tcw^r= :.-.e 
ir.siie of -.he inner lead at the secc.-.s sj.-fs-- 
shewn in riS, 6;s) . 

The etching method in whic- -"^ c--..-- _ 

- = ?rcce£5 15 

conducted at two separate steps, respectivelv, as in that 
cf r:2s. 11 and 12, is generally called a "two-step etchino 
:^ethod". This etching r.ethod is advantacec.s in that a 
desired fineness can be obtained. The etch.no method used 
fabricate the lead frar^e 13:.. of the first e.-nbodir.ent 
Shown in riG. 9 involves the twcstep etch.no method and 
the -ethod for for.-ning a desired shape of each lead frame 
portion while reducing the thickness of each pattern 
-'orr.ed. m particular, the etching .method makes it 
possible to achieve a desired fineness. m accordance with 
the method illustrated in TZGs. 11 and 12, the fineness of 
the tip of each inner lead 13iA fcr.T|ed by-this method is 
dependent on the shape of the second recesses 1160 and the 
thickness t of the inner lead tip which is finally 
obtained. Tor example, where the blank has a thickness t 
reduced to 50 Dm, t.he inner leads can have a fineness 
corresponding to a lead width Wl of :oo Dm a.nd a tip 
pitch p of 0.15 nm, as shown in TIG. 11(e). In t.he case of 
using a small blank thickness t of about 30 Dm and a lead 
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width Wl of 70 Dm, it is possible to form mr.er i^tz 

having a fineness corresponding zo an inner lead • - 

0.12 ..XT. Cf course, it may be possible to fzir. inner 
having a further reduced tip pitch by adjustinr tne rl-- 
zr,Lzkr.ess z and the lead width W ■ That is to sc . , £ 
inner lead tip pitch p up to 0.08 r.T., a blank thickness 
to 25 Dm , and a lead width Wl up to <C Ct. can bs 
obtained. 

In the case where twisting cf the inner leads does not 
occur in the fabricating process, as in the case where the 
inner leads are short in their length, a lead frame 
illustrated in TIC. 9(a) can be directly obtained. 
However, where the inner leads are long in length as 
ccn;pared to those of the first erJbodiment, the inner leads 
have tendency for the generation of twisting. Thus, in this 
case, the lead frame is obtained by etching in a state 
where the tips of the inner leads are bound to each other 
by a connecting member 131B as shown -in FIG. 9(c) (<). 
Then, the connecting member 131B which is not necessary for 
the fabrication of a semiconductor package is cut off by 
means of a press to obtain a lead frame shaped as shown in 
FIG. 9(a). 

Moreover, as described above, where unnecessary 
portions in a structure shown in FIG. 9(c) (<) are cut to 
obtain the lead frame having the contour shown in FIG. 
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5(a), a reir.forcir.c: -ase 

- ^e-e .c. a oclyir.ice tac- 

genera:iy .sed, as show. ir. r:3. . 

==--2ir..-.he ccr.tcur shown l- TZZ-. :- =. 0;, , se.T.i="=.,= - - 
=ev;ce is .Tounred sr. the 

reir.;=r=ir.= tape attached there;.-.. Also, 
ser.i==r.cc=tor device is e..ca=s-.:5ted w.th a res- - - ■ 
condition where the lead fra.e still has the taoe! " - J 
:ir.e rn-Eiz illustrates a c-.-t pcrtio.-.. 

-:-e tip of the i."..^.er lead i;: ... . 

- -€ = 3 rra.-e used 

the s,..==.,duc-.,.. =,ev;« =; . 

...A ,,,,,, ^^^^^ 

...,.„ „ 
rh. « „ ^^^^ 

-.=-..-. « ,,. ..^^ ^.^^ 

ai.-.c=io„ Of t^. inner .... 

in„.r I... . c.-o..-..c=<o„.i sh.p. n.vin, 

oppo,i-.. Wd. ,urf.c... TO -.Hi. .j,no„,. .uh., o' 

cppc.it. suruc, o: .... ...p ,3,, „„ 

.!.=-..-ic.l2y cc„n.=„d -.0. . =.»i=o„d„o = or devic. ,„ot 
s.-cwn, by . wi... „ ^^^^ .„.odi..„. inu,c.-.t.. 

u.. o.. th, ,,,, 

.^own i„ „c. :„ no. a,. . „„„„„ „„„.,.^ 
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131Ab depicrs an etched flci surface, IBIAa a s-jrfcCr :: = 
lead frame blank, and 121k and 1:15, respec: i vely, ? c: = :rc 
portion. In the case of ':ZZ. 13, 2;. a;, there has 
par-.ic-jlarly excellent in wire-bcr.dir.c prcperty, reca -e 
the etched flat surface does net have rouchness. TZZ. 
13 {-'NJ shows that the tip 13315 c: the inner lead t: tr.e 
lead frarr.e fabricated according to the process illustrated 
in FIG. 14 is wire-bonded to a ser;iccnductcr device. In 
this case, however, both the cppcsite surfaces of the tir 
13313 cf the inner lead are flat, but have a wiJrh smaller 
than that in a direction cf the inner lead thickness. In 
addition to this, as both the cppcsite surfaces of the tip 
13313 is formed of surfaces cf the lead frame blank, these 
surfaces have an inferior wire-bonding property as compared 
to that cf the etched flat surface of this first 
embodi.ment. TIG. i3(-; shows that the inner lead tip 
1331C or 1331D, obtained by thinning in its thickness by a 
means cf a press (coining) and then by etching, is wire- 
bonded to a semiconductor device (not shown); in this 
case, however, a pressed surface of the inner lead tip is 
not flat as shown FIG. 13(-). Thus, the wire-bonding on 
either of the opposite surfaces as shown in FIG. 13(-)(a) 
or FIG. 13(^)(b) often results in an insufficient wire- 
bonding stability and a proble.matic quality. The drawing 
reference numeral 1331Ab represents a coining surface. 
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A modified exanple of -...e res.r.-encaps.l^:.: 
se.T.icsnductor device in ac = = r=e.-ce w-.h "c 
eribodimenr of the presenr invenric:. wii: ces = iic-i 
r.erei-ef-er. nss. 2(a) thrcugr. - (e? are cr-c-,^-. . . 
views cf -he n-.cdifie= exair.ple cf the res^.-.-e.-raps.-la-.e; 
ser^ico-duczor device in scccrdcnce wi-.- -.he -•• -s- 

e.T.ooci.T.ent cf :he present inve.-.tion. The se-ic=rd 

device of the modified example as shown in r::-. 3. a), is 
different from that of the first embcdi-e.-.t in that a 
position of "the die pad is chanred. that .s, the die 

.=s= 135 is exposed to the o.tsice. =y the fact that the 
=ie pad 135 .s exposed to the outside, the heat dissipation 
property is improved as compared to the first embodiment. 
Also, in the sem.iconductor device of the modified example 
«s shown in r:G. .3(b), because the die pad 135 is exposed 
to -.he outside, the hear dissipation property is improved 
as compared to the first embodiment. fniike the first 
er±>odiment or t.he modified example as shown, in FIG. 3(a), 
in the present modified example as shown in FIG. 3(b), 
because a direction of the semiconductor device 110 is 
changed. the first surfaces cf the lead frame are 
established as the wire bonding surfaces. The modified 
exa-Ttples as shown in FIGs. 3(c), 3(d) and 3(e), illustrate 
se.miconductor devices which are obtained by modifying the 
semiconductor devices of. the first embodiment, the modified 
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example as shown in FIG. 3(a) and zhe n,oc!if:e= e>:a.--. 
Shown in FIG. 3(b,, wherein zr.e se.i-spher.ca: sclZi a 
r.c-. use = , and instead, the tcp surfaces cf ,.-.e 
==:u-ns are directly used es the ter-nal ?=r:i;.-.3, 
entire r.anuf acturing procedure ca.- be si-pli:-.;. 
••••ext. a resin-encapsulated se.T.icond;:ctsr device 
acccrdance with a second e.rJ.odi.T.ent cf 
invention will be described. riG. <,a, is a c-c^. 
secticna: view of the resin-encapsulated se.iccnd.ctc- 
=evice in accordance wi.h the seccnd e.bcd..ent =f 
P.-esent invention, FIG. 4 (b, is a crcss-sectic.al view 
ill-strat.ng inner leads, taken a-.-.g the line cf 
-G. <.a,. a.nd FIG. <(c) is a cross-sectional view 
iilustrati.ng a tern^inal colun:n, taJcen along the line B3-34 
r:.. <(a,. Because an outer appearance of the 
ser.ic=n=uctcr device of the second" e.i>odi.,ent is 
substantially the same as that cf the first embodiment, it 
is .not illustrated in the drawings. In FIG.- 3, the drawing 
reference numeral 200 represents a semiconductor device, 
210 « semiconductor chip, 211 electrodes (pads,. 220 wires. 
230 a lead frame, 231 inner leads. 231Ab a second surface, 
23:Ac a third surface, 23:Ad a fourth surface, 233 terminal 
colu.T.ns, 233A terminal portions, 2333 side surfaces, 233S 
top surfaces, 2.0 a resin e.ncapsulate. and 270 a 
reinforcing fastener tape. In the semiconductor device of 
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this second en^odi.enr, lea. 230 =oes 

die pad, the se.iconcuc-.cr c;.,. is fastened - 

inner leads 231 by the reinfcrcir.c 'a.-e-^- - 

« -«*-e..e. tape j... 

w.-.e £en!.i=o.-,c.,=-.cr chip 210 is elsztricallv c — . 

electrodes (pads, 2n to the .e==.. . ..^^es "'.^-^ ^ 
inner leads 23i wi.es 220. .:3c, ,n the -a^e 

second e.-nb=di.,ent, similarly to the first .e.^od_. , -\ 

electrical connection be-we»r -• ^ 

-e.^eer. cne resin-encacsula-e- 
seir.tcondL-=t = r device 200 of this .-^3^.-,,,. . 

— .-Tien, e.-.c an externa i 

circuit is achieved by r.ountinr 

• «s.n-encapsu:ated 
semiconductor device 20C Va .u^ . . 

- -er.T.mal portions 2-^A 

esch ceino r.ede of a se-i-so-« - •. 

• -- solder, on a printed 
circuit substrate, with the -e-n---' • 

-e.. a. portions 233A located 
on tne top surfaces 233S o' , 

® terminal columns 233, 

respectively. 

in .d.iUon. t.. „...=c==-.=..,.. ^^^^^^ 

-.VIC. o.. .Hi. .^„«„.„, ^^^^.^^^^ ^^^^^ 

" t... ^^^^^^ ^^^^^ 

C.S. of =he first .teoai».„:, -.Se w'-- b»nH,„ 

• .->e w^^e bonding process and 

.'..in .ncpsuia.in, p.-oc... .... pe,,„„., . ^^^^^ 

-n. ..Mcon.„c.„.. CMP i. 
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bonding process and re-- .... . 

encapsulatinc n^o-^ 

-"tene. together with • • " " 

■■ =y -.he 

— .astener tape 270. -^.j.^ .^^ _ 

- -- -r.ecessary pcrtic.-.s a.-.d . the ter-.-a" 
:=r-ir.c process afte- -es-. ^ 

-es.n e.-ceps-jiatinc c---=,c 
^.T.p^e.T.er,ted in the same w-v 

lead '^an. 53o '""'^"^ «^-^==i-er.-. . The 

- " ^^own innc. :o.-a, is obtained i. .^e 

sa.e .anner which the lead fra-- -^c. - • 

obtained. Jr, other w--c 

=> =-ttinc the resu^-a-- 

srr-.-cture obtained after et=hi-c -o 

r- .... ^ ' as Shown in 

— ^0..=.M<;, ^^^^^^^ 

^'^-^.-•eo-. At this ti.e -.e - 

^ ==-enrional reinforcing 

- --e- .ape .SO .the polyi..., ,,,e, as shown in ric 

^^.ch pe.o.s a reinforcing f_ion is 
5(a) through S'c) a-e ^-^ 
.•r,..,. . c-ss-sectional views 

-l^straring modified exano'es o' 

. --^^ semiconductor device 

-he second embodiment. tk- 
'"^n i„ .,5 5,., . ""'"""-"r <i.vic. „ 

^ t..ac whe surface of the 
semiconductor chip thereof which has th« , 
^, electrodes is 

directed downward. The modified examo'., 

examp.es as shown in figs. 
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5(3,, Wherein :he se.i-sp.e.,.,, ^oloers a.e n.-. ..e. 

i-^stead, the top surfaces cf -.he :er--c: — .-l// 
=-ire=:ly .seo as the tem.na: pcrticns. - ..VV ^ . 
-ecs-.ss 5 protective frar.e is — 

-sec £-= the 
surraces 2-35 of the terrr.i.-.al cc'-^-s -5 

zhe outside, a checking cperatior. bv a -^s- 

- " --5., etc. ca- 

easily performed. 

Hereinafter, a resi.-encapsulated se.^.-..-.: 
device in accordance with a .h.rd " e..cdi.ent of the presJni 



iO ir.ver.ticr. wii: described 
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sectior.a; vi-w ©f -««.•_ ^ 

^••e .es,...encaps-.:;eted ser.iccnductcr 
=evice Of the third er.b=dir.er.t, . 

c,c; IS a cross- 
sectional view illustrating ---e- • 

^ taken along the 

t..) _s a cross-sectional 
view illustrating a ter.-r.inal cclu-- -ake- 

along the line 

so-so of TIC. 6(fa, . 3eca"s* ^ 

:seca.se an outer appearance of the 

^^^^^^^^^ 

not .u..,.„„, 

r.f.r.nc. 300 r.pr....-,. . ..„i„„d.c»r d.vic. 

310 . s..icc„d„«,r ch.p. 312 i,u»p.. 3,0 . „^ 

inner leads, 331A. . fi-j, 5„.,,, . 

st.i.<ce. 33lAb a second surface, 

331AC a third surface. 331Ad a -ourth surface. 333 terminal 
columns, 333A „r„i„., 3,33 ^^^^ ^^^^ 

surfaces. 3.0 a resin encapsulate. .„d 350 a 
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reinforcing fastener tape -k« 

-^Pe. .he semiconc-.-cr sr cevic- - 

-^•is third eroodiment. th.e se.T.i conduct cr chic .-T -3 

fastened to the second surfcces 35-tc - -.e 

— -y.-.-e buzps 3n thereby r= i. 

==.-.= =.:.- „ i„ ,,,, ^.^^ _ ^^^^^ ^^^^^^ 

Sy -.he e:chi.-,5 proosi of r:5. :;. 

'^i^Mb,. .o.h width, wu K... ;oo"o.,"i/!i, 

-s==s jj. IS depressed toward --e --c^o w 

* — s.oe cr the i-ner leads 

n.s. ,„..,,ces 33..a .... , 

o.-.,.,... ^^^^^ 

..-..-..r 331 .... .•.c-....c.i-y „ 

C". c- .... ,Hi..d .^o.i,,„-., „ i„ ^^^^^ 
•nd ..c»„d .»bodi».„„. .Ucricl connection b.t-..n 

th. r..l„-.„„p,„u„d „„lco„duc-.or d.vlc. 300 of thl. 

•mb«dli».nt »nd .n external e'-=u<- <• . v 

■■n.i C..CU1. is .chi.vea by ii,ountln9 

the --esin-enc.p.cl.t.d »„ic,„d„cto.- d.vlc. 300 vl. the 
-..r»ln.l portion. 333A ..ch beln, ^d. o, . ..„i..pnerle,l 
•Older, on , printed circuit .ub.trete. with the terminal 
portion. 333» loc.ted on the top .„r..c.. o, the ter»ln.l 
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columns 333, respectively. 

In addition, unlike the seniccnzvzzor cevic* 
• :.rst efr.bodiir.ent, the se;nicondjct or device cf zr.is 



is shaped by zr.^ firr.i- 
oweyer, the -c-j:=r: .ri- 
ce of this €-T.bcdir.er.: i 



e.Tbcdi.-r.ent uses a lead frame whic 

process as shown in FIG. 12. 

method of the semiconductor cevi 

substantially the same as that of the first er-cd-en 
except that, while in the case cf the first embcci-ent, th 
wire bonding process and resin encapsulat inc crcc-ss a- 
perfcr-ed in a state wherein the semiconductor chip i 
fastened to the inner leads, in the case of thi 
-....e..t, .ne wire bcr.si.-.; process sr.a 



tr.ird 
resin 



en=£ps-^:a-nc process are perfor.T.ec in a state wherein the 
semiconductor chip 310 is fastened to the inner leads 331 
Via the bu.T,ps. Also, the cutting process for the 
unnecessary portions and the terr.inal portion forming 
process after resin encapsulating process are implemented 
in the same way as the first embodiment. 

FIG. 6(d) is a cross-sectional view illustrating a 
modified example of the semiconductor device in accordance 
with the third embodiment of the present invention, m the 
modified example of the semiconductor device as shown in 
FIG. 6(d), the ter.T,inal portions each comprising the semi- 
spherical solder are not provided, and the top surfaces of 
the terminal columns are directly used as the terminal 
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.PPr-aor.s.. .... p...:.,-...... ... 

3id. su...-ac« 3333 c.. :.e -.e.-...-..: ^^^^^ J 

« the ou=sio., a cntckin, cpsza-.i,- by » 
essiiv perf=ra«d. 

^«i=. in acc=.-..nce wi-., . ,,,,,, ... 
P.-«er.-. invention v.u ,,,, ^ 

sectional view ©* rK» ^«e<« 

the resir.-er.cepsularei se.T.icondu=t = r ' 
sevice of the four-.h embes--«-- r-- - 

/(o) is 5 crcss- 

secric-e; view iilustrarins i.— - ^ea--^ - • 

.::.s-..-a.i.,- . ^^^^^ ^^^^^ ^^^^ 

-^.e embocimenc, it 

reference nu»er.l <00 r.pr.s.n-., . s.»icond„c«r device. 
"0 . semiconductor chip, ,„ p.ds, OO -le.d fr.».. oi 
inner Xe.d.. 43... . ^ ^^^^^^^ 

OIAC . .Mrd .ur«.ce. <3iAd . eorf.ce. ,33 -.ern,i„al 

cclc»«., 03A ,.r»in.l portion,, ,333 s-de surfaces, ,33s 
top .ur,.ce., „0 . „si„ encapsulate, and ,70 in.ul.tin, 
.dhe.ive. :„ ^^^^^^ 
embodiment, „„. ^^^^ 
-Men the p.ds ,n ^^^^ ^^^^^^ 
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surfaces .31Ab of the i.,ner leecs <31 by rhe i.-.s.:, 
sdhesive <70, and zhe pads £->• --^ .-. ^ . 
o: the inner leads <31 are eiec.r.caliy c=r.r.e.--.e= v..,h 
•other by wires 420. The se.r.iccnductcr ievire rf 
fourth e-bc=i.T.ent uses the sa.T.e lead.fre.r.e which is use 
the third e.'nbcdinent, which has the contcur as shrvr 
ris. :0(a) and 10(b). Also, i.-, ,he case cf this fc. 
eri>ociner.t, as in t.he case =f ,,e ;i,st and se: 
enbodiments, the electrical ccr.r.ecticn between the res 
encapsulated ser.ico.nductcr device ,00 of this e-odir. 
end an e.xter.-.ai circuit is achieved by .-.cunting t.he res 
encapsulated se.T.i conductor device 4C0 via the terni: 
portions 03.^ each being r.ade of a semi-spherical sole, 
on a printed circuit substrate, wi-., ,,e ter.T.i.nal portic 
03A located on the top surfaces of the ter.n>inal colun 
<23, respeciively. 

riG. 7(d) is a cross-sectional view illustrating 
modified example of the semiconductor device in accordanc 
with Che fourth embodiment of the present invention. : 
the modified example of the se.miconductor device as shov 
in riG. 7(d), t.he terminal portio.ns each comprising th 
se.mi-spherical solder are not provided, and the to. 
surfaces of the terminal columns are directly used as th. 
terminal portions. Because the protective frame is nor 
used and the side surfaces 03B of the terminal columns A3: 
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"'^P^^*^ outside, a chec::.-. 



r operation bv 



«-'C. can be easily perfornec. ' ' ' 

-::ZZ7S OF 7HZ INVENTION; 

present inventioT : 

— en^pioyins '-he abcv . 

"ea leci 

— • -s capable of -let---- 

' ^ se.T.s.-.i fc- 

increased terminal number. Further.— -e 
encapsulated semiconductor device - - - 

-.-c. .o€s not require a process =- ........ 

-e =a.. bars as in t.he case of us-- e 'e- • - 

cu-«- -o-w, . '-^"^ having 
shown ir. f- 

• .-.s a res-jit « 
-ne resin-encapsulated semico^du^--^ • 

• '^•^^ outer leads are b— 

^3 associated w-, conl. • 

' '^^^^^""^-v. Addition to these 

-vantages, the resin-encapsulated sem- cond-.-to • 

a sho-«n-«- • onoj.tor oevice has 

sno..eneQ i.nterconnection leno-- . 
o' -^e acA K compared to the OTP 

-e acA, Whereby the sem.iconductor device can k 
in a parasitic capacity and s. * 
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